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Executive Summary 
 
Distribution systems occupy a prominent role in the definition of a power system. The 
basic function of a distribution system is to deliver electrical energy from a transmission 
substation or small generating stations to the customers, transforming the voltages at 
suitable places. The distribution systems are overhead and underground. This report 
provides clear design guidelines involved in distribution design projects, both overhead 
and underground. The report covers three minor projects- soil resistivity test, pole to 
pillar and UMS pit- and one major project, which is the installation of a 1MVA sole use 
substation. The report will cover all of the projects, however the major project will be 
described in more detail. 
The minor projects were completed in order to gain experience and knowledge to 
undertake the more difficult major project. The soil resistivity test was the first minor 
project. Balpara is equipped with soil resistivity measuring equipment that is proficient 
in conducting field data capture for particular site areas with rapid response time. 
Western Power requested soil resistivity testing in review of the EPR calculation 
necessary due to the upgrade of the pole top transformer from 25kVA/22kV to 
63kVA/22kV. The measured data was then forwarded to Western Power to produce a 
full earthing system design. 
The second minor project was designing pole to pillar connection. The client applied for 
residential supply for the newly subdivided lot consisting of four units. An ADMD 
calculator was used to determine the maximum power requirements for a proposed 
subdivision. ADMD calculator indicated 6.2kVA was established to be the maximum 
demand for each unit. After looking into numerous options of connecting the customer 
to the distribution network, the most cost efficient option was to provide electrical 
supply through a new mini pillar.  
The third project was the design of an UMS pit. The job was requested by Main Roads 
WA to supply new traffic lights and traffic light controllers. The most optimum  
 
connection to meet the customers demand was to connect the UMS pit to the nearby 
pole.  
The major project involved designing supply for the commercial customer requesting 
1000 Amps/phase. The project involved installation of 1MVA non modular package 
substation, consisting of a 1MVA transformer being installed 70 meters inside the 
customer’s property and a separate HV switchgear at the front of the lot. The HV 
switchgear was connected onto the nearby HV network through long runs of 400      
HV cable.  Due to the connection onto the existing HV network, the design included 
reconfiguration of the network in order to protect existing distribution equipment.  
Upon receiving the client’s application for a particular project, the designer is 
responsible for confirming the scope of work with the applicant. When the designer 
gains the required information, the preliminary design stage of the project can 
commence. During the preliminary design a number of factors have to be investigated 
for the project to be designed successfully. Dial Before You Dig, Environmental Issues, 
Transmission Planning, Network Planning, Local Knowledge and a number of other 
factors have to be investigated and appropriate approvals obtained before commencing 
the final design. The above factors will be described in more detail in section two of the 
report. Site visits must be conducted in order to investigate the proposed asset location 
and any necessary measurements that are relevant to the project. The final design 
drawing can only be produced once the site visit is completed and preliminary design 
approvals obtained and any issues resolved.  The final design is an A1 or A3 drawing 
drafted using MicroStation CAD software. The final design drawing includes Western 
Power and the customer’s scope of work. Once the design is approved by Western 
Power and the customer accepts the quote, the project can be scheduled for 
construction. 
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Glossary 
The following acronyms are used throughout this document. 
 
Acronym                      Meaning 
ADMD                           After Diversity Maximum Demand 
CAD                              Computer Aided Drafting/Design 
DBYD                           Dial Before You Dig 
DFMS                           Distribution Facilities Maintenance System 
DFIS            Distribution Facilities Maintenance System 
DQM                             Distribution Quotation and Management 
DM                                Document Management 
EPP                               Environmental Protection Policy 
EPR                               Earth Potential Rise 
HV                                 High Voltage 
JSA                                Job Safety Analysis 
LV                                  Low Voltage 
NPER                            National Professional Engineers Register  
SPIDAWeb                  Special Intelligence Display Analysis Web Mapping System 
SWIS                            South West Interconnected System 
SWMS                           Safe Work Method Statement 
UMS                              Unmetered Supply 
WAPC                           Western Australian Planning Commission 
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Chapter 1 Introduction  
 
A final year engineering internship was undertaken to provide experience in the 
electrical engineering industry. The work place experience was completed over a period 
of 16 weeks at Balpara Perth office in the electrical distribution design section by 
undertaking a number of customer funded projects.  Distribution systems occupy a 
prominent role in the definition of a power system.
1 The basic function of a distribution 
system is to deliver electrical energy from a transmission substation or small generating 
stations to the customers, transforming the voltages at suitable places.
1 The distribution 
systems are overhead and underground. During the 16 weeks period, the intern was 
exposed to both systems through a variety of projects.  
Section 2 of the report will investigate the correct procedure for completing a 
distribution design customer funded project. This section will describe some of the 
issues that the designer faces and required approvals that must be obtained to start 
working on the project.  
The intern will complete three minor projects to gain experience and to get familiar in 
the distribution design section before tackling the challenging major project. The minor 
projects are: 
·  Soil Resistivity Test - where the intern had to go to Gingin and conduct soil 
resistivity tests and gather the data to present a report as requested by Western 
Power. 
 
·  Pole to Pillar- The block was subdivided into four different lots. The main 
objective is to provide electrical supply to four new lots in the most efficient 
ways. This will be achieved by installing a new mini pillar and connecting it to the 
existing pole located across the road.  
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·  Unmetered Supply Pit - Main Roads WA requested an unmetered power supply 
pit for a new set of traffic lights and traffic light controllers. The project will 
explain the most optimum solution to make the connection and to meet the 
client’s needs. 
The major project was the installation of a 1MVA sole use substation with a separate HV 
switchgear, long HV cable runs and existing network reconfiguration. This will be 
described in detail in section four of the report.  
 
1.1  Methodology  
 
The report will investigate designing, developing and enhancing the distribution network 
for customers who will require new or upgraded power supplies. Each project will 
assess every possible angle of how to connect power to the customer. Western Power’s 
rules and documents will be used while making the connection decisions in order for the 
project to be delivered according to standards. For each project, a plan of action has 
been allocated with a time frame to work efficiently and effectively. To complete the job 
to the highest standards and quality, all possible avenues need to be researched, which 
include:  
·  The maximum demand of power that the customer is requesting 
·  Load demand on the existing network 
￿  Transformer size and capacity 
￿  Street feeder capacity 
￿  Customer’s initial load demand 
￿  Site visit to confirm distribution network and possible site location 
for new assets 
￿  Current and future development  
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￿  Research on DFIS and SPIDAWeb 
Communication with the client is vital for understanding and listening to their needs. 
After researching the project and communicating with the client, the design was 
produced using MicroStation Cad software. 
1.2  Company History  
 
Formally known as Bayside drafting, Balpara was formed by three draftsmen in 1976.
2 
The drafting office experienced consistent growth and went from providing traditional 
steel detailing to offering structural steel 3D modeling.
2 Over the years, the business 
established an electrical drafting division, eventually adding electrical engineering to its 
service mix.
2 Today Balpara operates as an engineering consultancy. By using their 
professionals on a consulting basis, clients have the flexibility to utilise resources only 
when the need arises, minimising costs.
2 The consulting division now regularly 
outsources internal staff to client premises to assist clients in managing fluctuating 
market demands. Balpara provides technical services to electrical telecommunication 
and industrial markets and also specialises in engineering design, drafting and site 
management of underground and overhead distribution and power industry related 
works.
2 In 2009 Balpara commenced its now long term working relationship with 
Western Power. Within the past three years, Balpara successfully completed over 1200 
projects for Western Power.
2 Not only did these projects vary in category, they also 
varied in complexity and magnitude and, as the years progressed, Balpara’s capabilities 
grew. As Balpara stands today, it has 12 engineers in its WA office with a few more 
ready to take on Western Power work if need be in its Melbourne office. Balpara has 
been and still continues to be fully committed to providing Western Power with the 
highest degree of quality in all aspects of its works. Western Power’s satisfaction with 
Balpara’s performance is evident through the many projects that have been awarded to 
Balpara over the years. 
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Chapter 2 Preliminary Design 
 
Preliminary design refers to the beginning stage of the project. During this stage, the 
project requires information, approvals, checks and studies that will influence the 
project. It is important to address the requirements at the preliminary design stage of 
the project, as some of the approvals and information can take a significant time to 
obtain, which could lead to delays of the project. The main points to be addressed 
during this stage are: 
·  Update DQM  
·  Scope Clarification with the customer  
·  DBYD  
·  Local Knowledge 
·  Environmental Issues  
·  Pole Check 
·  Flick Study 
·  Transmission Line Approval  
Once all of the approvals have been obtained and all issues resolved, the designer can 
proceed with the design. It is important to document the approvals correctly for future 
use; network planning and DBYD are only valid for three months.  
 
2.1 Update DQM 
 
DQM is a Western Power job tracking network used by Western Power and external 
design contractors. When the job number is assigned to the designer, the designer 
should update the DQM with the designer’s name and the distance from the depo to the 
construction site. The event name is changed from await design to prepare design. The 
comments section of the DQM should be checked for comments as they may contain  
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vital information in assisting with the project. The electrical contractor occasionally 
changes after the application has been submitted; in this case the new point of contact 
can be found under the comment section. Figure 1 is showing the DQM job tracking 
network system. 
 
  Figure 1: DQM Job Tracking Network   
 
2.2 Scope Clarification  
 
When the customer requires a new electrical connection or upgrade in the electrical 
supply, an application is lodged to Western Power. Theoretically, when the application 
is completed, it should contain all of the information required to commence the design. 
It is the designer’s responsibility to contact the customer and confirm the scope of work 
requested. The confirmation should include location of assets to be installed or existing 
assets present on the site, the load required, existing load, metering arrangements and 
any other relevant information if applicable, e.g. motor sizes or WAPC approvals.  If the 
scope of work clarification is done over the phone, the designer should send an email to 
the client reconfirming details that were discussed verbally.  
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Once the customer has been contacted, the comment section should be filled out, 
summarizing the conversation and briefly explaining the scope of work. Any additional 
emails or documents should be saved in the document managing system. 
 
2.3 Dial Before You Dig – DBYD 
 
The ‘Occupational Safety and Health Regulations 1996’, Regulation 3.21 and the ‘Utility 
Providers Code of Practice’ stipulate that all projects involving excavation must include 
the identification of underground services in the vicinity of the proposed work. 
 
Figure 2: Dial Before You Dig Warning 
DBYD is a free national community service designed to prevent damage and disruption 
to the vast pipe and cable networks which provides Australia with the essential services 
we use every day, such as electricity, gas, communications and water.
3 
During the preliminary design stage of the project it is the designer’s responsibility to 
investigate and confirm any existing underground assets that are present in the new 
proposed development. This step is really important, as it can prevent disruptions to 
existing utilities and prevent serious injuries to the construction crew.   
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DBYD creates a unique partnership with Australia’s underground utility owners.
3 DBYD 
acts as a single point of contact for receiving information about underground cable and 
pipe networks at the excavation site so the designer doesn’t have to contact the utility 
organizations individually.
3 The designer selects a proposed location where possible 
digging will occur and DBYD passes on the referral to the affected underground utility 
owners.
3 The utilities send the information directly back to the designer; this process 
can take up to two days to be finalized. Obtaining accurate information about the work 
site can significantly minimize these risks.
3 
Once the DBYD response has been received, the designer is responsible for analysing 
the report from each utility and determining the suitable location for the new asset to 
be installed in the place where it won’t interfere with the existing assets. 
 
2.4 Local Knowledge 
 
Local knowledge is the term used when the proposed work site and surrounding area is 
being checked for any previous or existing jobs that can impact the project. Local 
knowledge is checked using SPIDAWeb software. SPIDAWeb is part of Western Power’s 
new geographic information system, which gives users an improved level of data 
intelligence. It provides geospatial visualization query and analysis of the Western 
Power network and environment. Figure 3 displays jobs in the area and it gives the 
progress of the job. The jobs can then be investigated in more detail in DQM. It is 
important to consider all of the jobs displayed as they may affect the new scope of 
work. When there are two new projects in the same area they might affect one 
another, so it is each designers responsibility to liaise with the other designer in order 
to come up with an optimum solution so that both projects will be successful.   
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Figure 3: Local Knowledge 
 
2.5 Environmental Issues 
 
Customer funded work mostly takes place in the South West of Western Australia.
4 
SPIDAWeb has overlays of Environmental and Aboriginal Heritage sites superimposed 
on a cadastral background. It also has aerial photos of most of the South West area. 
Required project sites can be checked by using SPIDAWeb. If an environmental issue is 
encountered during the preliminary stage of the design, it is the designer’s 
responsibility to identify the environmental intersection with the site and manage it. If 
the area has no environmental issues then the designer can proceed with the job. If 
any environmental issues affect the area, an email should be sent to the environmental 
team who will advise if the environmental site intersection will affect the project. The 
Environmental / Aboriginal Advice Request form is attached in Appendix 1. The  
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environmental response should be included on the environmental design drawing and a 
brief explanation of the issues should be included on the drawing along with aerial 
photos with affected environmental layers turned on. Some of the commonly known 
issues that may be displayed on the filter are:  
·  Threatened Ecological Communities; 
·  Declared Rare Flora; 
·  Priority Flora; 
·  Acid Sulphate Soils; 
·  Environmentally Sensitive Areas; 
·  Organic Farms; 
·  Bush Forever; 
·  Aboriginal Heritage; 
·  All Heritage Sites; 
·  Swan River Trust Management Area; 
·  EPP Wetlands; 
·  Conservation Wetlands; 
·  RAMSAR Wetlands; 
·  Not assessed Wetlands; 
·  Potentially Wet Areas; 
·  System 6 Reserve and System All Reserves 1-5 and 7-12; 
·  Public Drink Water Source Areas; 
·  Disease Risk Areas; 
·  DEC Conservation Estate; 
·  DEC High Conservation Estate; 
·  DEC Tenure; 
·  Land Subject to Native Title; 
·  Native Vegetation Remaining.
4  
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2.6 Transmission Planning 
 
Western Power has a policy about installing new distribution equipment in the close 
proximity of the existing transmission lines; the policy has been set to maintain safe 
operation and maintenance of existing and any future transmission lines.  It is 
preferable to locate all distribution equipment outside transmission easements. 
However, if it is unavoidable, distribution equipment may be installed inside 
transmission easements provided the installation has been properly evaluated to ensure 
that there are no adverse impacts on the safety, reliability or maintenance of existing or 
future transmission lines.  
Distribution designers are required to send a written notification to the transmission 
planning team for the following situations:  
• If work is to be carried out within 10 meters of an overhead transmission line 
operating at 66kV or 132kV with bay lengths less than 120 meters; 
• If work is to be carried out within 40 meters of an overhead transmission line 
operating at 66kV or 132kV with bay lengths greater than 120 meters; 
• If work is to be carried out within 90 meters of an overhead transmission line 
operating at 220kV or 330kV.
5 
The email for the transmission planning team should contain draft design drawings 
clearly displaying the distance between the transmission assets and the proposed 
distribution assets, along with any cable runs.  
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2.7 Network Planning  
 
There are two different requirements for network planning, depending on the location 
of the project. Western Power distribution networks are Perth metro, north country and 
goldfields and south country area.
6 As this report only covers projects in the Perth 
metro area, the network planning requirements will focus on this specific area. Table 1 
shows where network planning is required.  
 
Table 1: Planning Studies Required 
 
2.8 Earth Potential Rise (EPR) Issues 
 
EPR is the difference in potential between the earth stake and a reference earth due to 
the flow of fault current through the earth stake. EPR can result in step and touch 
potential hazards.
7 Step potential is the voltage between the feet of a person standing 
near an energized ground object.
7 A person could be at risk of injury during a fault 
simply by standing near the ground point.
7 Touch potential is the voltage between the 
energized object and the feet of a person in contact with the object.
7 EPR studies are 
required when installing or upgrading any HV equipment with HV earth and when 
terminating new HV cables onto the pole. If there is a metallic pipeline within a 100m 
radius of the HV earthing, EPR stage 1 will need to be carried out. 
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2.9 Pole Check 
 
Steel towers and wooden poles support insulators and conductors.
8 The poles must be 
strong enough for the weight of the conductor, insulators and maximum wind loading. 
The main purpose of the pole check spreadsheet is to give the designer an indication 
before going on site of whether the pole can be reused or needs to be replaced or 
reinforced.
8 The spreadsheet incorporates work stress design methodology rather than 
limit state design methodology for calculating pole strength. This is to allow for direct 
comparison with Poles’n’Wires results. Limit state design methodology has not yet been 
endorsed by standards. The spreadsheet will cease once it has been endorsed and 
implemented in Western Power. The spreadsheet incorporates the estimated pole 
strength based on multiple factors. The spreadsheet also includes drill measurements, 
preservative treatment, wood species, pole reinforcement status, pole diameter and 
whether the pole has any equipment on it.  The pole check is only as reliable as the 
information inputted from DFMS. This is why it is important for the designer to check 
the actual state of the pole when the site visit is being conducted.
8 When the site visit is 
conducted, and if the designer notices different conditions from the information 
available in the DFMS then it is the designer’s responsibility to update the information. 
One possible reason for the incorrect data could be that the pole has been replaced 
recently and the DFMS has not been updated according to the changes made.  
Some conditions are not covered by the spreadsheet. For instance if the pole is burned, 
surface decay occurs or if the top of the pole is split. During the site visit, if the 
designer encounters any of the above issues then the pole check results obtained 
earlier become invalid.  
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2.10 Design Drawing 
 
The design of the customer funded project is completed using MicroStation CAD 
software.  All of Balpara’s drawings should be up to Western Powers design drawing 
specifications. The design drawing specifications are intended to standardize the way 
that designer’s drawings are produced, so that consistent and accurate drawings are 
produced by the designer for customers and the construction crew.
9 The final design 
drawing is either A1 or A3 size, depending on the size and location of the job.
9 If the 
job is more complex and has to have many detailed drawings, A1 size is used.
9  The 
final design drawing should be clearly displayed and labeled. The drawing should 
include Western Power’s and the customer’s scopes of work. Western Power’s scope of 
work should be labeled with numbers and the customer’s scope of work should be 
labeled with letters.
9 From Figure 4 we can see each task is pointing to the appropriate 
location. 
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Figure 4: Sample Design 
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2.11 Quotation Detail Report 
 
Upon completing the final design drawing, a quotation detail report is generated to 
work out the final cost for the project. The quotation detail report is generated using 
the DQM job tracking network system. With the help of distribution design catalogue 
and design drawing the quotes are generated.  
When installing new or replacing existing structures e.g. pole or substation structures, a 
structure catalogue can be used to make the booking more accurate, as seen in the 
structure catalogue S4-4-2 in Figure 5, where all of the components are listed and do 
not need to be booked individually.
10  
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Figure 5: Structures S4-4-2.
 10 
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Chapter 3 Minor Projects    
 
Minor projects include three different projects: soil resistivity testing, pole to pillar and 
installation of UMS. These jobs were completed in order to get familiar with Western 
Power’s rules and regulations. The completion of these projects gave the intern a better 
understanding of the software used and the correct precisions to follow when 
completing the projects. The minor projects will not be discussed in great detail, unlike 
the major project.    
 
3.1 Soil Resistivity Test   
3.1.1 Background  
Soil resistivity data is a major factor in designing an electrical system with the earthing 
grid. There are different types of soils present all around the world and all of them 
conduct electrical current. The majority of the soil types have poor electrical 
conductivity, but there are certain types of soil with good electrical conductivity.
11 There 
are multiple factors that influence soil resistivity, including: type of soil, moisture 
content, temperature and presence of minerals and salts.
11 One of the main objectives 
when earthing electrical systems is to establish a common reference potential for the 
power supply system, building structure, plant steel work, electrical conduits, cable 
ladders & trays and the instrumentation system.
11 To achieve this objective, a suitable 
low resistance connection to earth is desirable. However, this is often difficult to achieve 
and depends on a number of factors:  
• Soil resistivity; 
• Stratification; 
• Size and type of electrode used; 
• Depth to which the electrode is buried;  
• Moisture and chemical content of the soil.
11   
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The purpose of soil resistivity testing is to gain a set of measurements that may be lead 
to a corresponding model for the electrical presentation of the earth, as seen by the 
individual earthing system.
11 The results may be improper or deceptive if suitable 
analyses is not made correctly prior to the test.
11 
 
 
3.1.2 Testing  
 
There are three common test types used when determining soil resistivity: Wenner four 
pin method (Figure 6), Schlumberger array and driven road method.
11 The type of test 
depends on a number of factors. The soil resistivity test explained in this report was 
conducted using Wenner four pin method. In this test all four electrodes are shifted by 
specified distances each time a reading is recorded.
11 This method has the greatest 
efficiency with respect to the ratio of established voltage per unit of transmitted 
current. 
 
Figure 6: Wenner Four Pin Method 
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3.1.3 Gingin Test 
 
Western Power requested soil resistivity testing in review of the EPR calculation 
necessary due to the upgrade of pole top transformer from 25kVA/22kV to 63kVA/22kV. 
Nebojsa Vuksan, Thuan Nguyen and Daniel Santos carried out the testing for this 
project. Figure 7 represents the location where the testing was performed. 
 
Figure 7 Gingin Test Site 
The test site was selected to provide sufficient straight-line distance to meet Western 
Power’s request for a 50m-separation test, which requires a total straight-line distance 
of 150m. The unoccupied field across from lot 14 has a soil description of poorly 
drained plain with grey, sandy benches and intervening swamps, and also with areas of 
bog iron ore.  Underground services in the local area were checked using DBYD, and no 
metallic services of concern were found.  A visual inspection of the general area prior to 
the test did not show any signs of metallic interferences in the area. The soil resistivity  
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test equipment used was an AEMC 6470-B Digital Ground Tester. This test kit provides 
fall-of-potential measurement for low resistance measurements, with automatic 
frequency selection and automatic lead compensation.  
The results from Appendix 2 were sent to Western Power for further analysis. 
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3.2 Installation of Unmetered Supply Pit 
 
         3.2.1 Background 
 
If the consumer and network operator reach an agreement, an UMS pit may be 
installed in public places.  The network operator will determine the point of supply and 
it will be a maximum of 4.8kW.
12 Suitable control and protection of the consumer’s un-
metered supply is required.
12 When the consumer lodges an application, it is their 
responsibility to provide the network operator with the sketch of the consumer structure 
and the point of control and protection. The drawing should also indicate the distance 
from the network operator’s equipment and property boundaries.     
When a new unmetered supply is being connected to an existing point of supply, the 
following requirements must be met: 
• be on the same side of the road as the customer’s equipment; 
• be within 25 meters of the customer’s equipment; 
• be easily visible from the customer’s equipment; 
• be appropriately rated; and 
• include a label for the un-metered consumer mains.
12 
 
When energizing consumer mains, only the network operator has the authority to 
conduct the energizing.
12 
Preferred connection for the UMS is via the red spot fuse through either uni or mini 
pillar. Sometimes the UMS pit can’t be connected to a pillar if the pillar is located more 
than 25 meters away or if the pillar will present a trip hazard or a safety concern. In 
this case provision can be made to connect the UMS pit directly to the LV main cables.
12 
If there is a pillar located within 25 meters the direct connection UMS pit will not be 
allowed.  Figure 8 shows the UMS pit.   
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Figure 8: Unmetered Supply Pit 
 
             3.2.2 Introduction  
 
The minor project was installing an UMS pit for the Main Roads WA. The supply will be 
powering new traffic signals consisting of lamps, transformers and controller. There will 
be 67 lamps at 9.34W each, 67 transformers at 1.86W each and 1 controller at 100W. 
The total wattage will be 851W and will supply 135 units. Main Roads WA appointed 
Downer Engineering as their preferred electrical contractor for the project. The intern 
had to obtain the location of the UMS pit from the customer and assesses existing 
Western Power assets in the area for the safest and the most cost effective design. The 
proposed location of the UMS pit was behind an LV intermediate pole which meant that 
the UMS pit could be directly connected to the pole with a new 16    LV cable. 
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3.2.3 Preliminary Design 
  
Once the job was assigned, the designer had to update DQM (refer to Chapter two). An 
electrical contractor from Downer Engineering was contacted and the required location 
for the UMS pit was confirmed. The electrical contractor was asked to produce the 
exact location of the UMS pit in order for the designer to find the best suitable 
connection to the LV network. DBYD was utilized and the report showed a critical water 
pipe line running along Karrinyup road. However this will not create an issue, as there is 
no HV earthing and the water pipe line is running in its own alignment. 
The local knowledge was checked and there were no relevant projects in the area that 
could affect the design. It is extremely important to check local knowledge when 
installing UMS pits, as there have been cases in the past when multiple applications 
have been submitted for UMS pits at the same location. The electrical contractor 
confirmed that this was the only application and that there weren’t any existing UMS 
pits in the proposed area. The environmental filter was checked by Nebojsa Vuksan and 
no environmental issues were identified for the project. The proposal was to connect 
the UMS pit to pole 176024 through a 16mm
2 LV cable. Pole Check was utilized for 
nearby poles, and the report indicated that the poles checked were in good condition 
with no reinforcement required.  
When the site visit was conducted, pole 176024 was inspected and confirmation was 
made that the pole was in good condition as the pole check report indicated. Proposed 
UMS pit location was investigated and then the distance to the pole was measured, 
which was 5 meters. While on site the surrounding area was checked for pillars- there 
wasn’t any in nearby surroundings, as confirmed by the electrical contractor.  The 
designer had obtained all of the required information to commence the work on the 
final design.   
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  3.2.4 Final Design 
 
 The final design drawing included site location plan scaled 1:1000. The purpose of 
having a site plan is to show two streets intersecting which allows the construction crew 
to locate the site more accurately. Detail A is showing the design with everything 
labeled in correct order to be constructed. The UMS pit was installed in the front of lot 
73, and 20 meters of cable was laid from the UMS pit to the pole. 10 meters of the 
cable was allowed for a termination up the pole and 5 meters of cable is allowed for 
terminating into the pit. Once the cable is laid it is first terminated into the new UMS pit 
and then onto the pole. The customer’s cable should be terminated in consultation with 
the customer’s electrician.  It is the customer’s responsibility to peg the location for the 
proposed UMS pit location as indicated on the design drawing.     
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3.3 Pole to Pillar  
          3.3.1 Introduction  
 
The customer applied for a standard supply for the newly subdivided block in Maylands. 
The customer had proposed to build four residential units on the development.  The 
applicant stated that there was no existing supply on the application form, however 
after further investigation it was discovered that there was an old house on the lot, 
which was connected by overhead connection. This indicates that the customer already 
has 32A single phase allocated to the lot. Once the supply is calculated using the ADMD 
calculator, if the required supply is under 63A single phase or 32A 3-phase load, then 
logging is not required. On the application it was stated that the lot is survey strata and 
a WAPC number was provided on the application. The designer had all of the required 
information to commence the design. 
 
   3.3.2 Preliminary Design  
 
The customer was contacted to confirm the scope of work for the project and confirmed 
the requirement for a standard supply, as the development will be residential units.  
The customer was given a couple of options as to where he wanted to locate the mini 
pillar.  Figure 9 indicates options for the location of the pillar. When asked, the 
customer simply wanted the cheapest option to achieve the supply. The cheapest 
option is option two as it would have the shortest cable run, which would save 11 
meters of cable.   
 
27 
 
If the customer went with option A, a meter easement would have been required, as 
per WAER.
13
 
Figure 9: Options For Pillar 
A DBYD report indicated no underground assets that would affect the job (see section 
2.3 for more details on DBYD). Local knowledge was checked and there were no other 
jobs requiring the supply upgrade. While checking the local knowledge, the WAPC 
application was checked to ensure it wasn’t expired- there have been previous cases 
when a whole project was completed but it couldn’t be approved due to an expired 
WAPC application.  
The environmental filter was checked and the only issue identified was Acid Sulphate 
Soils. An email was sent to the environmental team for advice on how to deal with the 
issue. As the cable would be directly drilled from the pole to pillar, the environmental 
team advised there would not be any issues regarding acid sulphate soils.  
The ADMD calculator was used to determine the maximum power requirements for a 
proposed subdivision. The ADMD calculator indicated that 6.2kVA was the maximum 
demand for each unit. To supply the units, a new mini pillar will be designed with 40m  
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of 25   LV cable going to a nearby intermediate LV pole across the road. The 
customer already had a 32A allocated supply before the subdivision was done, 
according to Design Information Manual section 17.8: 
“For loads connected to the South West Interconnected System (SWIS), in cities and 
major towns, which have extensive interconnected low voltage distribution networks, 
generally no LV design studies are required for loads and no load logging is required 
when the new or additional load does not exceed 32 amps three phase, or 63 amps 
single phase”.
14 
There were a number of options to connect the mini pillar to existing distribution 
networks. The chosen option was to connect the mini pillar to pole 158305. While doing 
the pole check on the rest of the poles, pole 158304 was found to be an old pole and if 
the designer wanted to connect to it, the pole would need to be replaced. Pole 378511 
was another nearby pole that was also checked. All together, seven poles were checked 
before going on the site visit. It is good practice to check nearby poles in the area while 
doing the site visit as it may be discovered that the preferred pole already has an 
existing cable termination. 
  
          3.3.3 Final Design 
 
A site visit was conducted to investigate the proposed design. The proposed pole 
158305 was checked and cable route was measured from the pole to the proposed 
pillar location. The distance measured from the pole to the proposed pillar location is 25 
meters.  
All of the required information was obtained before the final design was started. The 
design drawing was completed to comply with the drafting standards. When creating 
the final design drawing it is important to construct the jobs in order. In this case, the 
new mini pillar is to be installed followed by installation of 25mm
2 LV cable from new  
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mini pillar to pole 158305. The distance between the new mini pillar and existing pole 
158305 is 25 meters. However it was necessary to install 40 meters of 25mm
2 LV cable, 
as the extra 15 meters of cable is used for cable termination- 10m of cable for the pole 
top termination and 5 meters for terminating the cable underground for the new mini 
pillar. As can be seen from the design drawing, the pole and the new mini pillar are on 
the opposite side of the road, therefore, when the cable crosses the road it needs to be 
protected. This is done by drilling a 63mm poly pipe. Different poly pipe diameters are 
used for different cable sizes. The cable then gets terminated first into the new mini 
pillar and then onto the pole. When terminating the cable up the pole, cable slabs are 
required to be installed in order to protect the cable from mechanical damage. 
The final design also includes customer information / scope of work. This part informs 
the customer of their responsibility with the project. The customer is advised to read 
the design drawing in conjunction with Western Australian Distribution Connection 
manual. The customer is responsible for preparing a pillar exclusion zone, as per the 
Western Australia Distribution Connection Manual clause 12.5.3. The customer is 
responsible for arranging for an electrical contractor to terminate the consumer mains 
to the mini pillar via the new main switch board. The maximum consumer mains that 
can be terminated into the new mini pillar are 35mm
2 per phase. The customer is also 
responsible to arrange for the direct metering to be installed prior to the supply being 
energized.       
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Chapter 4 Major Project 
4.1 Introduction   
 
After successfully completing the three minor projects, the intern has gained valuable 
skills and experience using different techniques required to start the major project. An 
application has been received from the Helena Valley Residential Resort requiring 
commercial connection of 250Amps/phase by the 01/11/2012, with the total load for 
the site to be 1000 Amps/phase by the 01/11/2016. The estimated total maximum 
demand for the site was calculated in conjunction with AS/NZ3000. Helena Valley 
Residential Resort appointed an electrical contractor from “David & Associates” to 
manage the project on the company’s behalf. During the design stage of the project the 
designer will have to liaise with the electrical contractor regarding any information 
required in order to complete the job. Along with the application, the customer had 
provided a stage one site plan drawing, which indicates the different infrastructures that 
are present on the lot. The site plan included multiple residential units along with other 
infrastructures. The site plan also included electrical design for the lot, which included 
the preferred substation detail location.    
To meet the customer’s demand of 1000Amps/phase a 752kVA transformer is required 
as indicated in the calculation below: 
    =
√ 	× 	× 
              =>        =
√ 	×     	×    
         => 752kVA 
Table 2 indicates ten different transformer sizes that Western Power uses across the 
SWIS.   
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Table 2: Transformer Sizes 
As a 752kVA transformer was not available, the next available transformer size was 
used for the project: a 1000kVA or 1MVA transformer, which gave spare capacity for 
any future expansion. DFIS was used to investigate the best possible options to connect 
to the existing nearby network. Once the application along with the site plan has been 
processed and existing network investigated, the intern proposed a scope of work to be 
completed in order to meet the customer’s demand of 1000 Amps/phase.  Scope of 
work for the project was determined to be: 
·  Installation of 1MVA sole use substation 70 meters inside costumer’s property as 
per the site plan. 
·  Installation of separate HV switch gear 
·  Installation of more than 400 meters of HV cable 
·  Reconfiguration of existing HV network   
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4.2 Preliminary Design 
 
4.2.2 Dial Before You Dig 
 
 
Figure 10: DBYD Map of Telstra Assets 
Telstra pits are to be 15 meters away from any new HV earthing grid. The 15-meter 
distance is put in place to protect Telstra telecommunication assets.
15 From the above 
map provided by Telstra, there are not any Telstra pits located in the 15-meter radius 
of the switchgear or transformer earthing grid. If there is a pit present within 15 meters 
radius and the equipment can not be relocated anywhere else, it is the designer’s 
responsibility to negotiate with Telstra to move the pit away at customer’s cost.
15 
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Figure 11: DBYD Map of ATCO Gas Assets 
From the above map provided by ATCO Gas, it can be determined that there aren’t any 
high pressure critical pipe lines in the proposed work area. The proposed gas pipe line 
across the road is plastic, therefore there will not be any EPR issues. The full site map 
along with the legends is provided in Appendix 3.  
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Figure 12: DBYD Map of WaterCorp Assets 
The full map from the WaterCorp can be found in Appendix 4; the above picture 
indicates that a critical steel pipeline runs next to the lot. As there are critical steel 
water pipelines within 100-meter radius of the earthing grid EPR, calculations will need 
to be completed.   
 
4.2.3 Environmental Response  
 
SPIDAWeb shows the presence of Aboriginal Heritage, Threatened Ecological 
Communities, Acid Sulfate Soils, System Reserve and Native Vegetation Regs ESAs 
Clearing in the proposed working area.
16 An Environmental / Aboriginal Heritage Advice 
Request Form was forwarded to the environmental team seeking advice if any of the  
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above issues would affect the proposed scope of work. Brief explanations of the job 
along with the draft design drawing were sent to obtain a more accurate response. Due 
to there being a Threatened Ecological Community in the area, the environmental 
advisor will need to know exactly the location for the substation, as well as the specified 
cable route.
16 The environmental team was also advised that there will be no clearing of 
vegetation required 'clearing' also refers to driving over native vegetation and removing 
small patches for joint/flow holes when drilling. The response from the environmental 
team was obtained and due to the nature of the site and the fact that the construction 
crew will drill and not clear any native vegetation, the threatened ecological community 
won't be an issue for this project. It was also advised to include a note on the design 
drawing “Vehicles and machinery must not disturb any native vegetation for this project 
due to the Threatened Ecological Community in the area".
16 Acid sulphate soils will not 
be an issue for this project due to the nature of the work. Aboriginal heritage is a low 
risk and won't be an issue, however it was advised to reference “DM#8030878” on the 
design drawing in the unlikely case that objects are discovered that may potentially be 
of aboriginal origin. There were no other environmental issues for the project. 
4.2.4 Pole Check  
 
The existing conditions of the poles: 202571, 202573 and 202574 were checked before 
the site visit was conducted. The report indicates that the poles are 11m 4kN poles, the 
poles were last inspected in the 2011 and were reinforced. Poles 202573 and 202574 
are going to be replaced because of the nature of work being carried out. Pole 202571 
does not need to be replaced if the condition of the pole is good- this needs to be 
confirmed during the site visit. The poles will be treated with a fire protection substance 
to ensure that the poles do not catch fire, as the area is in extreme fire risk zone.    
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4.2.5 Transmission Planning 
 
The preferred location for the new distribution equipment is outside the transmission 
equipment easements.  Western Power policy requires that the new distributing 
equipment does not interfere with the maintenance and safe operation of existing and 
future transmission lines. In some cases it will be necessary to find a different location 
for the distribution equipment. If there is a special circumstance, the distribution 
equipment may be an allowed exception for the installation of the equipment inside the 
transmission easements. The approval will only be granted when adequate investigation 
of installation has been investigated to guarantee that there are no adverse impacts on 
the safety, reliability or maintenance of existing or future transmission lines.  
According to DM #2688675- Notifications for Distribution Equipment Installed within the 
Vicinity of Transmission Line-Policy statement; Transmission Planning is required in 
following cases: 
  
1.  If work is to be carried out within 10 meters of an overhead transmission 
line operating at 66kV or 132kV with bay lengths less than 120 meters; 
 
2.  If work is to be carried out within 40 meters of an overhead transmission 
line operating at 66kV or 132kV with bay lengths greater than 120 meters;  
 
3.  If work is to be carried out within 90 meters of an overhead transmission 
line operating at 220kV or 330kV.
17 
The proposed 1MVA substation, 2+1 Switchgear and the cable roots are in the vicinity 
of steel transmission tower and 330kV transmission line, so a request from transmission 
planning team was required to obtain adequate approvals for the design to continue. 
Figure 13 shows the existing transmission line KW-NT91 /MU-NT91 and steel tower pole 
number 188/261.   
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Figure 13: Transmission Tower Located On Lot 237 
 
The notification was sent for advice and approvals in order for the design to continue. 
The notification included the following information:  
1.  Location of the proposed distribution works 
2.  Description of the work to be done 
3.  Transmission equipment affected 
4.  Design Work Order number 
5.  Draft drawing 
6.  Proposed Required In Service date 
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The customer was asked to provide their preferred location for the new HV switchgear. 
Their preferred location was only 10m away from the transmission tower. The customer 
was advised to move the proposed asset further away from the transmission tower to 
avoid possible delay with the transmission planning response, as the investigation can 
take time.  The transmission team was contacted with all of the required information 
provided in order to get faster response. Figures 14 and 15 are the original designs that 
were sent to the transmission planning team. Figure 14 shows the 1MVA substation 55 
meters away from the transmission tower and Figure 15 shows the 3 meter distance 
between HV switch gear and the steel transmission tower.  
 
Figure 14: Original HV Switch Gear and Transformer Location 
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Figure 15: Original HV Switch Gear Location 
 
The Western Power transmission planning team suggested moving the HV switch gear 
40 meters away from the transmission earthing grid and to have 35mm
2 HV cable 
connecting the transformer and the switch gear 10 meters away from the transmission 
tower in order to get approval. The customer was advised of the outcome and agreed 
to provide a new location for the new HV switch gear. The new design was drafted 
incorporating HV switch gear 40 meters away from the transmission tower grid and 
35mm
2 HV cable 10 meters away from the transmission earth grid. The response was 
received; the proposed installation work can proceed providing that it is in compliance 
with the following: 
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1.  Based on Balpara drawing no.289_12_056_CFM97_06, the proposed 1MVA 
substation and HV switch gear earthing system is at an isolated distance of 40 m 
from the transmission line KW-NT91 /MU-NT91 pole number 188/261. 
2.  Based on Balpara drawing no.289_12_056_CFM97_06, the 35mm
2 cable is 10m 
away from the transmission line KW-NT91 /MU-NT91 pole number 188/261. 
3.  Based on Balpara drawing no.289_12_056_CFM97_06, it is noted that 1MVA 
substation clearance to the overhead transmission line KW-NT91 /MU-NT91 
complies with AS7000. 
4.  The contractor shall comply with WA Occupational Safety & Health Regulation 
3.64 for the restriction on working in the vicinity of overhead power lines. 
      
 
4.2.6 Network planning  
The Design Information Manual states that if the new substation of a 1000kVA/22kV 
and above is being installed, network planning studies are required. The two nearest HV 
networks present in the area are “HV HZM 507.071 Bushmend RD” and “HV D 517.0 
Victor RD West”.  “HV HZM 507.071 Bushmend RD” network is 400 m away from the 
proposed HV switch gear location, “HV D 517.0 Victor RD West” is 500m away from the 
proposed HV switch gear location. 400mm
2 cable costs $89.12 per meter, connecting 
the cable to “HV HZM 507.071 Bushmend RD” would cost $35,648 and connecting the 
cable to “HV D 517.0 Victor RD West” would cost $44,596 . The intern suggested 
connecting HV switchgear cable to HV HZM 507.071 Bushmend Rd network due to 100 
m difference in distance between the networks and also there wouldn’t be any road 
crossing if the cable gets connected to “HV D 517.0 Victor RD West” which would make 
savings of $8,947 just for the cable only. In order to connect to the preferred network, 
a request from the network planning team was required to see if the network is a 
critical feeder and if there is sufficient capacity left to make a new connection. The 
network planning team was provided with the draft design clearly indicating where the 
new HV connection would be made. Western Power network planning logged the  
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proposed HV feeder and found based on the existing “HV HZM 507.071 Bushmend RD” 
feeder configuration and peak load, there is adequate spare capacity available on this 
feeder to supply a 1000A LV load at Lot 237 Helena Valley Rd, Helena Valley. According 
to the above information the connection can be made directly without any network 
reinforcement required. Figure 16 presents the feeder capacity from 23
rd January 2012 
until 24
th August 2012.  
 
Figure 16: HZM 507 HV Feeder Capacity 
 
4.2.7 EPR Issues 
 
When designing the new substation, whether it is for commercial or industrial use, 
public safety has to be considered.
18 In the event of a phase to ground fault, fault 
current will flow through the substation HV earth.
18 There is a resultant EPR around the 
HV earth. A detailed description about EPR can be found in Section 3.1 of the report. 
The DBYD report indicated that Water Corporation has two assets in close proximity of 
Lot 237. Critical steel 760S-6 pipe line and a water main manhole are in close vicinity to  
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the new proposed substation location. In the event that a fault occurs within the 
substation, a person will be exposed to a step and touch potential hazard if a person is 
touching the steel pipe or the manhole and a point of contact on the ground.
18 This 
fault current can also damage the pipe lines.
18 
The customer had the lot surveyed and produced Balpara with the exact distances from 
the 1MVA earthing grid to the critical steel water pipeline and water main manhole. 
Figure 17 clearly shows the distances between the substation earth grid and existing 
water corporation assets.   
     
 
Figure 17: Site Location Plan 
From the above figure it was concluded that the manhole is more than 100 meters from 
the substation earth grid, therefore it is not a concern anymore. However the steel 
water pipeline still needs to be taken into consideration as it is 83.65 meters away from  
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the substation earth grid. As both the HV switch gear and the 1MVA substation are 
new, the total resistance, impedance fault current and fault level were unknown and 
needed to be calculated on the stage one EPR spread sheet. Western Power network 
planning team provided the following information:  
Based on the fault currents at Hazelmere 22kV busbar of 3-phase = 3843A and 1-phase 
= 940A, the fault level details at the new HV switch gear (4.7km from the HZ507 feeder 
CB measured along the feeder) are as given in Table 3.  
 
 
Table 3: Network Planning Information 
 
The HZM507 feeder CB is the closest upstream protection with protection settings 
shown above, the EF of 851A can be cleared in 1.04s.  
 
From this data, the total 1-phase impedance and resistance p.u at lot 237 were 
calculated: 
        =  0      + 2( 1     )   
																= 1.0548 + (2	 × 0.2461)       
           = 1.547	 
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       =  0      + (2 1     ) 
														= 7.4094 + (2	 × 0.8564)  
          = 9.1222	 
From the network planning, it is found that the clearance time is 1.04 seconds. From 
AS4853:2000 (see Table 5.3), the allowed voltage is 32 a.c or 115 dc volts. 
 
Table 4: Protection Fault Clearance Time  
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Table 5: Stage 1 EPR Calculation 
Once all of the information had been gathered, stage one calculation of the EPR was 
completed and is shown in Table 5. The calculated EPR at the pipe was 924 Volts, 
which clearly fails stage one analysis when comparing with the value given in Table 4.  
At this stage, the job had to be referred to Western Power to assist in the second stage 
of the calculation, where they were provided with the following information: 
·  First stage EPR calculation spread sheet 
·  DBYD maps of the affected pipeline 
·  Protection settings along with the clearance time 
·  Draft design drawing   
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The project had to be placed on hold until the EPR issues were resolved. Level two EPR 
calculations were completed one month after the information was sent. With the 
available soil data and information the network planning team has determined that 
there are no EPR issues for the Water Corp assets. The design of the project 
recommenced after the email containing the EPR approval was received.    
 
4.3 Site Visit  
 
The site visit was organized in order to meet the electrical contractor and project 
manager for the Helena Valley Residential Development. Balpara initiated the meeting; 
Nebojsa Vuksan and Thuan Nguyen attended the site visit. The purpose of the meeting 
was to inform the customer about the progress of the project and to answer any 
queries about the project. The site visit benefits the customer as all their queries are 
resolved; it is also of great benefit to the designer, as it gives the designer a chance to 
resolve previously unsolved questions put to the customer.  
The JSA form (see Appendix 5) was completed before commencing the site visit. 
Balpara is committed to the continued wellbeing of all employees. It is extremely 
important that when a task or job function requires employees to go out into the field, a 
thorough JSA takes place prior to any work being performed.
19 This will enable 
management and employees to thoroughly assess the hazards involved with each task, 
assess the risk and put in control measures to eliminate the likelihood of injury.
19 The 
SWMS associated with each task will identify the tasks to be completed and highlight 
some of the known hazards that are likely to be present, and the required control 
measures to put in place.
19  Each job-site may have different hazards present that may 
change daily. These must also be assessed, recorded on the JSA form, and the 
appropriate control measures listed and put in place prior to any work being carried out. 
SWIMS identified for this site visit were SSU-0001, which refers to underground work 
and cable tracing and SSU-0002 which refers overhead work.   
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The customer was not sure what an EPR was and why it was delaying the project. 
Nebojsa Vuksan explained possible dangers that can occur if there is a fault with the 
substation and that all the current will flow through the substation HV earthing grid and 
into the earth. If someone is doing any work on the pipe at the time of the fault then 
they can potentially be harmed.  
There were two other options suggested to the customer to get around the EPR delay. 
Nebojsa Vuksan suggested moving the substation another 17 meters to the left, which 
would give the substation 100 meters clearance away from the still pipe and the EPR 
rule would not apply anymore. The electrical contractor agreed with the idea but the 
project manager was not satisfied, as this would create more work for him, as he would 
have to re-design a part of the development. 
The second suggestion made by Nebojsa Vuksan was to put the substation at the front 
of the lot near the switchgear. This would eliminate the EPR issue along with the drilling 
of the customer ducts and 35mm2 HV cable from the HV switchgear to the substation.  
Having the substation here would mean less work for the construction team and less 
materials used.  The project manager was very pleased with the intern’s proposal but 
the electrical contractor didn’t agree, as the main switchboard has to be contiguous; 
this would mean long cable runs to the substation and big voltage drops on the 
customer’s side. 
The decision was made to keep the substation at the proposed location and wait on 
Western Power’s response for the EPR analysis. The distance between the proposed 
substations to the critical pipeline was measured to confirm that it is the same distance 
as the one that the customer provided on the surveyed drawing. The customer provided 
distances were confirmed after the distances were re measured on site.   
Once the proposed asset location has been investigated and discussed with the 
customer, the proposed cable route had to be measured. The measuring started from 
the proposed switchgear location until pole number 202579, where the HV cable is 
proposed to be terminated. While conducting the site visit a number of other critical  
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issues were discovered that required work in order for the project to be done safely. 
Pole 202579, where the HV cable is going to be terminated is an 11 meter 4kN pole. 
This pole, along with the existing assets had to be changed for another pole that is 12.6 
meters, and can withstand the force of 6kn, in accordance with Western Power 
overhead structure manual Section 3. Pole number 202574 is an 11 meter 4kn that has 
an existing old 25kVA/22kV pole top transformer without any surge arresters protecting 
it. The pole had to be upgraded to a new 12.6 meter pole 6 kn in order for the new 
drop out fuses to be installed. The transformer will also be replaced and will include 
surge arresters. (Surge arresters protect the transformer against the voltage surges 
that could damage their insulation. Overvoltages can be produced by lighting and 
switching operations). Pole 202571 was also investigated as it contains drop out fuses, 
which will be moved to pole 202574 to separate HV sections.     
 
4.4 Design    
 
A Sole Use substation is crafted for an individual customer and is not interconnected 
with the LV street mains. Sole use substations are used when an individual customer 
requires all of the substation capacity or when the substation is more than 30 meters 
inside the lot property and connecting the substation to the street mains would create 
large volt drops.  Sole use substations are installed as a NON Modular Package which 
allows the transformer and HV switch gear to be installed in different locations. A sole 
use substation chosen for this project as the customer’s proposed location is 70 meters 
away from the road frontage.    
The existing drop out fuses on the pole 202571 are old style fuses and will need to be 
removed and a new pair of drop out fuses will be installed. In order to protect the 
existing overhead pole top transformer the new drop out fuses will be installed on pole 
202574. Drop out fuses are commonly used to protect the distribution transformers. 
Three phase transformers have one fuse per phase. As the proposed working area is  
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located in the extreme fire risk zone, specific types of drop out fuses had to be used to 
meet the Western Power requirements when the proposed job is to be done in high and 
extreme fire risk zone. Bushfires have the potential to cause catastrophic damage to the 
community that may result in loss of life, financial disaster and human tragedy.
20 
Designers must apply the design guidelines in bushfire risk zones to every new or 
upgraded line within a high or extreme fire risk zone.
20 
As the final design drawing shows that the new club house building is less than 6 
meters away from the new proposed HV switch gear, section A3 from the building code 
was used that requires a 6 meter clearance between the building and the HV switch 
gear. As the 6 meter distance was unable to be met, the customer was given four 
different options to consider for meeting the requirements: 
·  Full fire rated substation; 
·  Partially fire rated substation; 
·  Fire rated wall;    
·  The customer to two hour fire rate any parts of the building with 6 meters of the 
substation, with a non-fire rated opening to be allowed within the 6 meters 
area.
21 
The customer’s preferred option was option four and they confirmed that the clubhouse 
that is proposed to be built within 6 meters of the HV switch gear will be 2 hour fire 
rated in order to comply with section A3 of the building code. 
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4.5 Design Safety Report  
 
A design safety report was produced for the Western Power construction crew as safety 
is one of Balpara’s and Western Power’s primary values. The purpose of the report is to 
identify issues or risks that the construction crew may come across when constructing 
the project. When the issues or risks are identified for a particular task, a description of 
the hazard and risk exposure is explained for each task. The design safety report 
includes overhead and underground task types.  
After the design safety report is finalized it is saved and uploaded into Western Power’s 
DM system. Once the document is uploaded it automatically generates a DM number, 
which can then be used to reference the design safety report.  In every design under 
Western Power’s scope of work, the design safety report number is stated for 
reference.  
One of the risks identified during the design stage was a person falling from a height 
above 2 meters; this risk can occur when the construction crew is operating in an 
elevated work platform during overhead work e.g. cable termination, pole top 
transformer installation. Serious injury may result from falling from such heights and 
the risk has been labeled as “HIGH”. After referring to the work practice manual 
sections 2.3 and 2.7, this risk can be reduced from “HIGH” to “MEDIUM”. Please refer 
to Appendix 6 for a safety report.  
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Chapter 5 Conclusion 
 
The final year engineering internship was a valuable experience. The opportunity to 
undertake the internship at Balpara provided knowledge of how an engineering 
company operates from a day to day basis. The placement improved the intern’s 
communication and problem solving skills, which will contribute towards becoming a 
more competent professional engineer.  
There are a large number of documents and policies that the intern had to follow while 
completing this report, which was in accordance with the Western Power and Australian 
standard guidelines. Chapter 1 of the report covers the correct procedures and explains 
some of the rules required when undertaking a new project. It is vital to understand 
these procedures as they are the foundation of all distribution design projects.   
The jobs covered in the report have been completed in the safest and most cost 
effective manner to the benefit of all parties involved. Each project differed in its scope 
of work and was unique; this allowed the intern to gain multiple experiences in different 
fields of the distribution design section. The minor projects set a solid foundation for 
tackling the more difficult major project; they also helped in understanding the correct 
processes that should be followed. 
Chapter 2 of the report covered three minor projects that were successfully completed. 
These projects were briefly described and they helped to get the intern familiar with the 
major project. The completed minor projects were pole to pillar, soil resistivity test and 
unmetered supply pit.  
The major project was the installation of a 1MVA sole use substation with separate 
switch gear that required long HV cable runs and reconfiguration of an existing HV 
network to protect the existing equipment. Chapter 4 of the report explains the 
individual stages of the project in detail and it covers the final design. Time 
management was an important factor while designing the final project. Transmission  
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approval and network planning had to be completed before the design can commence. 
All of the projects that are covered in the report were completed with the current 
Australian and Western Power standards. The soil resistivity test was completed and the 
results were presented in the report to Western Power as requested on 31/08/2012. 
There is no further work to be done in regards to this project. The pole to pillar project 
was designed and approved on the 20/10/2012. This project will be kept in the system 
until construction finishes. The construction is scheduled to commence on 1/12/2012; if 
the construction crew has any uncertainties regarding the job the designer will be 
contacted and the design will be revisited. The UMS pit project has been completed and 
successfully constructed; this job can be archived without any further work required.  
The major project is in the final stages of being approved. The designer and NPER 
chartered engineer checked the project and at the moment it is awaiting Western 
Power’s approval. If there are any mark ups from Western Power, the design will need 
to be fixed and submitted for approval as a REV B.  
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